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^ -IJ:^ <>ll^l ^fe *K<^ 4.;^ €i-J^» ^ ^ 

^--l^S ^S-^^^S-^ <a^^Jx^ ^*o,ixlo,l ni-el- #^-1^^ -^-S 

^ ^1<^ARV^ oj^.j:^2i ^Wlxiofl 44 #^-J^4 ^V^-^l^* -i^S^ "fl^>4^ 

t°J: ^€^4^ ;?i^e11'iS aIHSS^oI 
S. 2 
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#^ '^T.y. 2003/8/6 
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%^ vi\ii\^S.{The output buffer circuit} 
S. 1* ^21121 ell'i ^liE^s] ^^^^ ^91 ^Ml 
£ 3a ^^1 H 3ffe i 221 4 4^£olcl.. 

200 : ^1 1 silt ^li^l 210 : ^1 2 ^ ^]^^ 

220 : ^1 1 ^^^S. ^^S^ 230 : ^1 2 ^^JS^ 

240 : ^5^^^ INV21~INV30 : 

TG21. TC22 : €^ NAND21, NAND22 : \fl^ 7fl<^lH 

PM21 : sqsi B.'ffl^l^El NM21 •• ^2.-!^ msfl^l^El 

<io> ^ VLSKVery Large Scale Integration) ^^^^Vs] xfl^^oflA^ 

:a-^i^V2l i^l^S ^^^21 Ali» ^^-11 ^^21 ^^^llt^ 2l^6ilAi 

BVfe ^^^l^^ltS. ^^S. ^^1 21^5. ^^21 :^Elttl 
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%^ <^z\: 2003/8/6 
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(duty ratio)* -R-^I^V^-I -d^e^l-^^.V ^^o,).^ ^^^>fe .d^efl-J* 

-jx^ -d^ B^lt^ ^1^<^1^^ ^J^^ ^1^*^! "^"^^ ^^"^ "^^"^ 

«Jo^ ^l^oflAi ^a^eHtS. ^**>7l ^^^]^ 

zie^M- ^71 e^m ^IHEl^l ^^^^ <a^^^^ ^d^eil^a* ^a,i^V^ ^^l^oii^i ^ 
<i3> ole-ltb f^eflsl 71** £ isl ^^^fl^l ^i^tlri:^. 

<14> H 1^ *2fl2l efl^a AlHEioi ^^^^ ^oi ^4 Sl^ioic^. CHI ^ 
%^7^mi)^ ^^1^ ^V°H] ^2-^ H^^l^BKPMll) ^ H^^1>.E1(NM11)^, ^qa- 

(PMll)^ 7flolS7V H€^liBKPM12) H'a^liE^(NM12)^ ^^^<Hl ^^^iJl 

SI nlsl(Mirror) t^-^^ ^#7l(100)7> =l^^ "^^^d^ 

(SIN)7> ^71 ^^71(100)^ <d^^ HSS^lieKNMll)^ 7llolB<^l ^^^^ <^>*e1 

EUINVID* *^ -ffl^ f^^7l(100)^ <aa^ S^^lieKNM12)^ Tflom-fl ^^^l^l 

B^;^li£KPM12) ?i 'fflS- :^^xl-Ei(NM12)Sl ^^^oflAi ^^ell^^l ^^7> 

Til ^^^^C}. 
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'U^: 2003/8/6 
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Ali(SIN)7V ^dl- ^^71(100)21 ^3.^ mSfl^l^tKNMll)3l TflolHofl oU7V^^ 0>^H^ 

<17> zie^^. :E€;^l:i^El(NMll)(NM12)fe ^71 <a^^^(SIN)2l ^d^5flt<^1 

^^s. ^^^nS. S\2L, ^3.^ H^^litKNMll)(M12)7V ^d^^^^S. £*>^Bfl£ ^ofl o^e}- 
iilH- -^xl-El(PM12)(PMll)7V ^d^-^^S ^Bfl^ Slo^ H^;^liHKPM12) 
Bia^l>.ei(NM12)^ 'g^^oil^ife -d^^^XVdd)^ -d^efl-a -d-^^^>^ 

.lis.- a^^l^tKPM12)7V ^BflS 5151. B€^1-.H1(NM12)7> ^V^^BflS 5lol 

iiia.^. Hsaxi-Ei(PMii)7> ^V^^^fls. 512.S. ^^^;^>(Vdd)^ ^^7V ^la.^ Bsa^^l^e^ 

(PM12)» <a^^^(SIN)7> X^^^-J ^^-flfe -^7l^fe «drflS <ai£- 

H^^1-^£KNM11)7V 5101 sl£- m€^l-^tKPM12)7> ^V^^Bfl^ =1J1. <a£i S 

ia^l-El(NM12)7V £*^Bfl^ Slol .^a- S^^l^EKPMll)7l- S^^Bfl^ ^^1-d^-d 

<19> olBi^V ^^fl^ AlHElfe ^>7l^V «Vi4 <a^^3:(SIN)7> <aHi 

^xliEKNM12)2l 7flom<^ <?17V51SS. H«^l=iBl(NMll)(NM12)al 7\\o]^c^] oXy}^^ 

^ -tl^Sl 7]<& Al?>^ ^>ol*>cl.. H^V <a^^Jl(SIN)7}- i^d^^J ^^'>«fe ^^^^> 
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(Vdd)^ ^ -^;^1^HUPM12)* **fl °a^-J^(SiN)7V ^^^-a 

ollfe ^^1 ^d^7> H^^l-^eKNM12)» ^^71(100)011^1 

>a«Vfe ^ ^-l^i^^ ^<S^^ ^^(path)7> ^SL^^ B^^1^Ei(PMi2) 1J -aa^ 

S^.1-EKNM12)^ ^ol^V^l. :i ^^Hi Biffl-l^Bl(PM12)i4 <fflS^ - (NM12)^ 

y> ^7i^> ^iHt^^ ^^71(100)21 ^ <a^^^v-ii "^i^vsife ^ 

-tisisl ^l<SAi^Voi A^s. -^oi^Vi, W1(100)7> <a^5lfe ^ Ai^o,i :a^d^ 

^ n^}^] i^^^fe ^l<aAl^H ^oi^vss -Js^ efl^a* AlSH 

^^s. ^-f ^1 ^ ^^«1^> ^ "^^"^^ 

2i> ^. :|]^4.^H^i m*}^ ^i^xsl ^E1«17V 50 : 50<^1J1. ^71 7> 5ns^3i 7^% 
=L ^^^S.^ 7m(High time) ^ 7l?>(Low time)^ 2^-71 2.5nsom. 

n ell-i AlSEial ^l<aAl;?V ^Vols. ojsvc^ ji^^ 7]^o] ins 7V^5lol£ 
i:^^ 7l^V ^ y^^^ 71:LV^ :2|7l LSns^l- 3.5nsS ^^^<^ ^}^^ ^ ^ 

^ ^o^Ai ji^o.^ ^^«>fe ^^sis-iife ^7i^v m ^ 
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1020020067696 *^ ^^>= 2003/8/6 



<23> 



oie-it!: y\^]^ ^ ^^-^^ *^ ^^s. i^^i a> 

:5i4qefl>iS. Ai^EAi^lo^, :^^efl'i^ = ^ ^1:^31 <Hl^1(rising edge) «1- 

7^ -Il;^1(fal!ing edge)<^^i 4^1 ^:-Aii§ ^aJ^V ^ n 4.^ ^^aI^S. « 

;^1<aAl?]:3f <a^-tl^Sl *V7^ofl;.loil a}-el- ^^aIxs^ ^KJ-oH^H- «^va^^ ^v}^]^ ^]^^^^] 

-S-°j*VJi, o]^ olsH ^g^^^^ ^^«17> ^^sflt-J: 

;^V^ ^^^M^ AlsE£]o^ %^^x:]■. 
<24> oil- ^*v<^ ^ iH^lsisfe, -y^^st ^ ^l<S^l7lfe "9 

* 7fl°lHs1 471 €^^^V2l ^i^eflts. ^^Ai^ife 1 ^ ^1 2 Bfl 

AlHEli^-. ^71 1 ^ >il 2 ellt ^]^^]^ #^^^''11 ^7] ^^^g^}^ ^1 

A 2 ^^-tlJ: ^^S-^-fif, ^71 1 ^ ^1 2 m^^s ^^S^^ ^5:?.H1 -i^ 

^ ^•1€^7V ^,§^^*l-fe ^5^^^* ^til*V^ ^^^^ tbcl- 

<25> ^y] 1 ^ 2 ^^^S. ^A-Br, ^71 1 ^ ^1 2 ell^ 

^ oflxl ^fe 3>7J- ofl^loflAi ^^AlJl* ^^t}^ ^71 1 ^ ^1 2 efl^i AlH 

-ajisi- ^71 4^31 ?lo^E^2^ t-^^^i- hus. taoi^^ ^^^s. 
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<26> ZL\ 



LeiJL ^7] -d^^^^V^ ^^1^ ^H<^1 ^ ^S. 

H 2fe ^ ^'i^ *^ Bl^Sl^^ a.-d £^-14. -HI ^^1^ ^"^1 

•a^V -RV^'i> ^l-a -d* 7floia(TG21)^. ^71 ol«lBl(INV21) ^ -d^ Tflom 

(TG21)2l ^^-ilssl ^d^efl-i^: ^d^^^>(Vdd)Sl ^^^1^1^ ^1 1 ^ ^1 2 efl^ 

AliEK200)(210)5l-. ^>7l 1 ^ ^1 2 ^Hl-i A1HB1(200)(210)^ oll^^l-^l^i 
471 ^^^S.* 1 ^ ^1 2 ^^5^(220)(230)S^. ^71 

«^v.3«.(220)(230)^ ^^^Hl ^l^V^ ^lo^Al^l^^i ^1 1 2 

^^Alj: «^Aa^(220)(230)7V €^^^-11 i^d^ ^ ^■1^d^7V 

^71 1 ^ ^1 2 ^i-tlS «J:^3^(22G)(230)fe. ^7l 1 ^ ^1 2 
(200)(210)^ #^-d^* ^^V-^^^ ^ ^m^l^lfe oi«ieKlNV22--INV24)(INV25 
-INV27)^, -o>7l 1 ^ ^1 2 ^1^ AlHeK200)(210)2l #^^d^ ^ ^^1 ^1^* "J 



<29> 
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«1EKINV22~INV24)(INV25~INV27)^ 4^1 fes^^^Vfe ^fl- 7fl<^lB 

(NAND21)(NAh©22)S. ^-^^€4. 

^71 #^-J^ -5-^^(240)^. xa^ct^XVdd)^ ^^1^ ^V-H H€^1^^(PM21) 
^ ofls.- H^xl>.EKNM21)7V ^^^^ y^S.^ H«a;-1^^KPM21)^ TflolBofl ^7] ^1 1 

^--tl^ «^v.s^(220)^ #^^^V7> ol«lEl(INV28)« #*fl -^^l:i^^KNM21) 
fil TflolB^lfe ^71 2 ^-.-JX ^-S^(230)S1 #^^t^>7> ^d'^ 7llol3(TC22)* f-^ 

INV30)S. o]^<^^ efl^l(241)7> ^^€4. 

£ 3a^l £-1^ <a^-Jx(SIN)7V oj^m ^^ofl <a^-J^(SIN)7> ?1«1^(INV21) 

♦ *Sfi H 3b-fl 7^<^1 AaXtD^I-a^lol ^1 1 AlSEK200)oll 

-^^^^ <^v^ei .d4^ 7floi-(TC2i)» £ sc^ H-m ^-1 -Amumzi)^ 

<32> ziel^. 1 ^ 2 eim AlSEK200)(210)fe ^7] -J^^^fe ^J^* ^ 3d 

H 3e<Hl HAl^ «>a^ ^ol ^d^^^XVdd)^ -d^^lt^ aIHB^I^^ ^^tVc^-. <.] 

nfl. 1 ^ 2 Al-EK200)(210)fe 7l#^lAi^ ^o] oj^.j^o, ^^^fl 

<33> ol^^ ^ol 1 ?J ;H1 2 AliEK200)(210)oflAi ellt^l a1HB€ ^^fe ^1 1 ^ ^1 
2 ^i-ilS «^VA5H(220)(230)S1 7flom(NAND21)(NAND22)Sl «a^^^H ^7] <?l7V^ 

4 oV^e^ ^^S] olttlE:|(INV22~INV24)(INV25-INV27)l- 2^7] -f-^ll £ 3f ^ i 3g<^l £^1^^ 
^<^1 ±^ ^mt3) 7flolH.(NAND21)(NAND22)2l SJ^^^V-^l -y^VsjS. 
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^ 7flolS(NAND21)(NAND22)fe ^1 1 ^1 2 ^-.-JX «.>-5^(220)(230)S -^^=1^ -J^ 
^ £ 3h H Siofl ^ol ^^o^ oi«iBl(INV22~INV24)(INV25~ 

INV27)5l ;.l<aAR>(t3)2l 7Mfe «i^S«>^1 

o]^ 1 :i-AlJ: «i.S^(220)<:flAl ^^^^^ €^^JJ:fe ^^^^^ -^-^^(240)^ 

#^51^. 2 ^^.-yx «i^5^(230)ofl^i ^d^ 7llolH(TG22)l- 

efl a B^^li^KPM21)7V #^«>fe ^d€^^V(Vdd)2l ^^Sl- 

-EKNM21)7V ^^l^d^fe Sfl^1(241)oIl £ 3koll «V^^ ^-1 ^ 

oiE^tv ^ si^^ «a^-d^» ^ <a^^d^^ «d-d^1 

e^m^ AlHB^m ^ -il^^ "^1^1 *>^^ ^^"^ €:i^-d^* -^^^<S 

^> ^ ^ m^-ii^s -s^^*^^^^ <a^-d^^ ^>^<^i^i°ii 

5151 ^=^-11^11: ^^\^]^ ^]'&^]^^ -a^^^^ ^Wl^lofl rtl-Bl- #^^^21 «1-7^<^I1 
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(220)(230)7> z^7l oi^.J^a1 o,l.Hl.1 ^>..J^# «^^*>^ *o1 ^'^tb ^ 

(220)(230)7l- 3.^ ofl^lofl^l €^^J^» «-^^^*V7fl ^^^^ Sife ^ 

^31, :^d^efl-anj i^l^oll^l -S-^^Vfe -IS-^fe ^^S^i ^^^^ ^^*>- 



<37> 
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>^7l ojalel 5J -d* ^^^l-i^ ^^^^^^ ^^^^^^ 

^-tlJi* AjA^sffe ^M^s. ^AJ€ yl^isis. 

[^^^ 21 

^71 1 ^ 2 era ^i^i*^^^ ^-"^^^ 

I^^*^ 31 

1 9X^^^, ^^71 ^1 1 ^ ^1 2 m^^^ 

^71 ^1 1 ^ ^1 2 B^lt AlHBl^ ^71 -J«le^^ #^-Jx* «d-d 

el vfi- TflolBS. ^A^^* ^^-^^ «Vfe «^ wl^isls.. 
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^^fl :^^Ela^. HSS^l^^l ^ B^^^l^^^ ^^^^ ^^^^ ^* 
S.^ S;>^ Bl3ll^S.. 
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11 

Vdd 



SIN> 




INV11 
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